Anaemia and iron deficiency are very common worldwide among female adolescents. There is a dearth of literature concerning the knowledge, attitude and practice (KAP) regarding iron deficiency anaemia (IDA). The magnitude of anaemia as a health problem is enormous and can be engaged by increasing awareness and the promotion of correct attitudes and practices. The study aims to evaluate the effectiveness of a nutrition education intervention in iron deficiency anaemia on the knowledge, attitude, and practice (KAP) among iron-deficient female adolescents in the Gaza Strip. In this intervention study, 89 female adolescents aged 15-19 were recruited and randomly divided into intervention and control groups. Both of the groups received iron supplementation (ferrous fumarate 200 mg) weekly for three months. The intervention group attended nutrition education sessions for 3 months, while the control group did not. The two groups completed KAP questionnaires at baseline and after six months. The nutrition education intervention consisted of lectures, presentations, interactive discussions using posters, and the distribution of information booklets and brochures about proper nutrition, and was conducted for three months. KAP and overall scores before and after the intervention were compared using the Wilcoxon signed ranks test, as the scores did not show normal distribution. Our findings revealed that overall, the female adolescents' knowledge improved significantly after a nutrition education intervention, as the percentage of good knowledge (≥50 %) was 22.7% pre-nutrition educational intervention, and increased to 90.9% post intervention (p <0.001) in the intervention group. Attitude and practice also improved from 36.4% and 54.5% at pre-test to 75.5 % and 75.5% (p <0.001 and p <0.002) at post-test, respectively. Nutrition education intervention has an impact on improving knowledge, attitude and practices of iron-deficient female adolescents compared with control. The nutrition programme should be adopted and integrated into comprehensive intervention programmes to target IDA among adolescents at various levels in Palestine.
Introduction
Several studies report a lack of appropriate knowledge and attitude regarding healthy eating among adolescents and consequent unhealthy eating behaviour (Divakaran, Muttapillymyalil, Sreedharan, & Shalini, 2010; Puri, Bhatia, Swami, Rai, & Mangat, 2008; WHO, 2010) . A desire to consume a healthy and balanced food may exist, but it does not translate fully to behaviour modification. Continuous eating of unhealthy food leads to serious health problems (Elhassan, Gamal, & Mohammed, 2013) . Achieving the desired changes of behaviour in health and nutrition depends on gaining sufficient knowledge, attitudes, good practice, and self-efficacy (Shariff Mohd Zalilah et al., 2008) . Nutrition education is the type of intervention that aims to address malnutrition by initiating behavioural change. The majority of adolescents can be reached effectively through schools, which is an appropriate place for health education (Øvrebø, 2014) . Moreover, nutritional education includes gaining of knowledge and behaviour changes regarding food consumption and nutrition-related practices (Nguyen et al., 2013) . practice of undergraduate students on healthy eating improved after intervention (Aung, Foung, Azman, Ain, & Zulkifeli, 2012) . Improving the nutrition attitudes, knowledge, and practices of adolescents and youth is very important as it will lead to a more food-conscious society and healthier individuals (Elhassan et al., 2013) . Another study conducted in Malaysia reported that a comprehensive and progressive nutritional education is required to provide schoolchildren with the knowledge and skills for acquiring healthy nutrition-related behaviours (Shariff Mohd Zalilah et al., 2008) .
A recent study in the USA revealed the importance of behavioural studies which applied to adolescent survival programming (Waisbord, 2014) . The three components to demonstrate the behaviours are knowledge, attitude, and practice (KAP) (Black et al., 2013) . These determinants in the community become the main factors to encourage the occurrence of nutrition and health problems. Studies on community determinants on such balanced diet behaviour (knowledge, attitude, and practice balanced diet) in relation to microcytic hypochromic anaemia are still very limited (Patimah, Royani, Mursaha, & Thaha, 2016) . A recent 2015 study conducted in India reported that nutrition education intervention was essential for female adolescents to create awareness of and to disseminate knowledge related to the control and prevention of anaemia (Priyanka & Asfia, 2015) .
KAP assessment is suitable to evaluate the effectiveness of intervention programs. Moreover, it can assess a target group's current knowledge, attitude, and practice regarding a specific topic to detect their needs, problems, and possible barriers before developing and implementing the intervention study (Hiew, Chin, Chan, & Mohd, 2015; WHO, 2008) . It identifies what the study sample already knows (Knowledge), how they feel (Attitude), and what they do (Practice) (Vandamme, 2009) . In recent studies on nutrition, knowledge, attitude, and practice evaluation has been commonly used (Hiew et al., 2015) . KAP was used to evaluate the knowledge on the management of iron deficiency anaemia among adolescent female in European countries (Sichert-Hellert et al., 2011) .
To the best of our knowledge, there is no published knowledge assessment questionnaire for evaluating iron deficiency or anaemia that had been developed in or for use in the Gaza Strip, Palestine. This study used a recent KAP questionnaire derived from FAO to use as an evaluation tool of KAP among adolescents (FAO, 2014) . Furthermore, questions on attitude and practice related to IDA were used to identify the level of right attitude and practice towards health (Marías & Glasauer, 2014) . There is very limited published information on the impact of nutrition education among adolescents in Palestine. In this study, we conducted a nutrition education intervention to improve knowledge, attitude, and practice among iron-deficient female adolescents in the Gaza Strip, Palestine. The current study aimed to assess the effectiveness of nutritional education levels, based on the improvement of knowledge, attitude, and practice.
Methodology
Phase one of the study was a cross-sectional study and the second was a randomised control trial. This study was carried out in five female secondary schools randomly selected from the Gaza Strip, Palestine, from September 2015 to April 2016. One secondary school was chosen in each of the five governorates in the Gaza Strip. Female adolescents aged 15-19 years were selected on a voluntary basis after obtaining informed consent. Serum ferritin, complete blood count, erythrocytes sedimentation rate, and C-reactive protein were measured. All female adolescents who were diagnosed iron deficient (serum ferritin <15 µg/l) in phase one were enrolled in the randomised control trial study in phase two. A total of 89 iron deficient and iron deficient anaemic female adolescents were recruited from the screening phase. The recruited subjects were divided into two parallel groups: a control group and a nutritional education (intervention) group. Data from the questionnaires were collected through group interviews with adolescents in each of the two groups. Both groups received iron supplements (ferrous fumarate 200 mg) weekly for three months. An educational intervention using lectures, presentations, interactive discussions, posters, and the distribution of information booklets and brochures about good nutrition was conducted among the intervention group, while the control group received the booklets and brochure only after the post-test KAP questionnaire was completed. KAP and overall scores before and after the intervention were compared using the Wilcoxon signed ranks test as the scores did not show a normal distribution.
Sample Size Calculation
A power calculation was carried out for the study which indicated that at least 80 female adolescents (40 in the control group and 40 in the intervention group) are required in each group (90% power) to detect a significant difference (p<0.05) in KAP between the two groups. The final sample of the current study consisted of 89 female adolescents divided into two groups (n=45 for Control; n=44 for Intervention).
KAP Questionnaire Validity and Reliability
Lovler, 2015). First, the KAP questionnaire was professionally translated from English to the Arabic language. The translated version was then reviewed and thereafter translated back to English by a different translator, and the translation was refined during a refinement process. Thereafter, KAP questionnaires were distributed to the female adolescents. The female adolescents were asked to complete the KAP questionnaire and were encouraged to ask for clarification if needed. After experts determined the content validity, the KAP of iron deficiency anaemia was pre-tested among 35 female adolescents in remedial class to determine its face validity. The feedbacks from the pre-test were integrated to the KAP questionnaire before the start of fieldwork. These items were explained in a more understandable way and highlighted to be adjusted later. Test-retest reliability was done to determine the stability of a tool in different situations and over a period of time (Reynolds & Livingston, 2013) . A group of female adolescents from remedial classes (n=35) were randomly selected to complete the same KAP questionnaire two weeks after the first administration of the KAP questionnaire to determine the test-retest reliability of the KAP questionnaire.
Nutrition Education
The purpose of the nutrition education was to teach the adolescents the importance of proper nutrition with an emphasis on iron deficiency and IDA. The nutrition education intervention group received nutrition education sessions during three months of intervention. They received nine sessions (one and half hour/session) during a three-month period of intervention. The intervention consisted of lectures, wall writings, video, booklets, and brochures. During the nutritional lectures, the researchers taught nutrition topics in simple, easily understood terms covering topics such as food groups, the food pyramid, balanced food, iron absorption enhancers and inhibitors, good sources of iron, and ways to improve absorption of iron from foods. The intervention programme also included basic concepts on how to obtain a balanced diet, anaemia in general and iron deficiency as a serious public health problem, growth and development according to what we eat, and iron-rich sources of the foods. At the end of the intervention, the same KAP questionnaire was administered.
KAP Questionnaire
The nutrition education intervention in the current study was initiated with a nutrition KAP questionnaire to explore the previous nutrition KAP of the adolescents enrolled in the RCT study. KAP data was used to assess the KAP towards iron deficiency anaemia. The KAP questionnaire established what the adolescents knew about IDA symptoms, ability to diagnose, intervention necessity, and risk behaviour. In addition, KAP data demonstrated how people feel towards IDA, whether they are willing to protect themselves against IDA, and also established participants' awareness of the danger of IDA. The practice questions section in the KAP questionnaire gives an idea on how they protect themselves against IDA and whether the study sample engages in any risky behaviour.
Scoring of KAP Questionnaire
The researchers developed a scoring for each section of the questionnaire. KAP proficiency was tested with 17 multiple-choice questions. The questionnaire consisted of three parts comprising knowledge (8 questions), attitude (6 questions), and practice (3 questions). Answers to the knowledge part were either "known" or "do not know". Part one in the KAP questionnaire contained eight questions related to knowledge. The answers to each question were preliminarily classified as "know" or "do not know"; then, the answers were calculated and changed to a percentage in which four "do not know" answers equalled 50%. In other words, participants whose answers were "do not know" for less than four questions were classified as having low knowledge, while those whose answers were "known" for four questions or more were classified as good knowledge.
Part two in the KAP questionnaire was a practice part containing three main subsections. The first question related to heme-iron intake, while the second related to usual consumption of citrus food. If the answer to the first question is "Yes", participants are required to answer two questions but will skip the two questions if they answered "No" to the first question. Finally, a subsection investigated the participants regarding consumption of tea and coffee; the answers in the first subsection were coded, so "Yes" means "+2" and No means "-2". On the other hand, the answers to the first question in the second subsection were coded to be "0" for "Yes" answers, while "-2" was given for "No" answers. It is worth mentioning that the second question in this subsection was coded differentially, as "+1" was given to "Yes" answers and "0" was given to the other ones. The answers to the third question were coded as follows; before, during and after the meal were given "0". The first answer for the first question in the third subsection was coded as "0" for "Yes" answers. While the other answers were given "+2". The answers to the last question were coded as follows; ≥2hours after or before a meal were given "+1", while the rest were given "-1". nutrition practice and contained six questions. The first question was excluded to avoid bias as it is a descriptive question which, by default, will be answered correctly by the participants as they had been informed of the results of blood analysis concerning the ID or IDA. The answers to the remaining five questions in the section were coded as "0", "1", and "2" to indicate first, second, and third response, respectively. The weights for the responses were calculated and changed into percentage with 50% or more indicating a positive attitude and less than 50% indicating a negative attitude.
Statistical Analysis
KAP questionnaire scores were measured twice, before, and after the nutrition education intervention. SPSS version 21 was used to analyse the data. The total scores of knowledge, attitude, and practice pre-and post-the nutrition educational intervention were tested for normality of distribution using the Shapiro-Wilk test. The data were not a normal distribution data; as such median was calculated as a measure of central tendency, and interquartile range as a measure of variance. To compare the scores pre-and post-intervention, the Wilcoxon signed ranks test was used. A p-value less than 0.05 was regarded as statistically significant.
Results
The age of the female adolescents ranged from 15.0 to 18.3 years, and the median age was 16.2 years. Table 1 represents the sociodemographic and anthropometric characteristics of female adolescents. Participants were divided into three age groups with 37 female adolescents aged 15-16 years old, 29 females aged 16-17 years old, and 23 females aged 17-19, respectively. Table 2 represents the results of haemoglobin and ferritin parameters between two groups. The means of haemoglobin and ferritin in the control group and nutrition education intervention group were (11.52 and 11.45 g/dl) and (9.19 and 9.92 µg/l), respectively. Table 3 shows the evaluation of KAP among participants before and after the nutrition education intervention and stipulates that 77.8% of adolescents in the control group and 77.3% of adolescents in the nutrition education groups had a low level of knowledge. In addition, the results of not-desired practice and negative attitude between the control and nutrition education groups were 64.4 and 63.6, and 40.0 and 45.5%, respectively. On the other hand, the same table indicates that 80.0% of the control group and 9.1% of the intervention group had low knowledge, while the remaining had good knowledge. In addition, results of practice and attitude between the control and intervention groups were 53.3 and 29.5%, and 40.0 and 29.5%, respectively. Table 4 represents the change of knowledge after six months in control and intervention groups (pre-and post-intervention). The number of female adolescents at the end-point was 45 and 44 for the control and intervention groups, respectively. There was no significant increase in the knowledge score in the control group. However, a significant increase was noted in the intervention group. The score at baseline (median) of the control group showed a small increase compared to the end-line (median) score of the same group (Mdn= 25.00, and 37.50) and this increase was not statistically significant. On the other hand, there was a significant change of the median from baseline to end-line intervention for the intervention group who received nutritional education session for three months (Mdn=31.25 vs. 75.00, Z=-5.426, p<0.001).
The changes in attitude after six months in the control and intervention groups. The median of attitude test showed little change in the control group between pre-and post-attitude tests (Mdn=25.00 vs. 37.50, Z=-.521, p=0 .602) as shown as in Table 4 . On the other hand, the intervention group who received nutrition education session showed that the median of attitude scores was significantly changed (Mdn=31.25 vs. 75.00, Z=-3.825, p<0.001). On the other hand, the same table represents the changes in practice scores after six months in the control and intervention groups. The number of participants who were analysed after six months were 45 and 44 for the control and intervention groups, respectively. The median of practice scores showed little change in the control group between pre-and post-practice tests ( Mdn=53.33 vs. 60.00, Z=-1.657, p=0.098). On the other hand, the median of practice scores changed significantly from baseline to end-line intervention for the group that received nutrition education sessions (Mdn=60.00 vs. 73.33, Z=-3.170, p=0.002). 
Discussion
The intervention group in this study showed a significant improvement in KAP regarding iron deficiency anaemia.
Other studies have reported similar findings regarding other aspects regardless of IDA (Harrabi et al., 2010; Powers, Struempler, Guarino, & Parmer, 2005; Puri et al., 2008; Rani et al., 2013; Saibaba, Mohan Ram, Ramana Rao, & Uma Devi, 2002) . Previous studies found that gaining knowledge is one of the first stages of a move towards a change of behaviour. Nutrition knowledge is therefore an essential basis for good dietary habits (Alderman, 2007; Spendlove et al., 2012) . Individuals who had better nutrition knowledge had a more positive attitude towards eating healthier foods (Garcia-Lascurain, Kicklighter, Jonnalagadda, Boudolf, & Duchon, 2006; Heaney, O'Connor, Michael, Gifford, & Naughton, 2011) . Conversely, poor knowledge is one of the risk factors to develop malnutrition (Ryoo, 2011) .
The nutrition education intervention for nine sessions (1½ hours weekly) was found to be effective in significantly improving KAP. This finding is consistent with a previous study conducted among adolescents students in India which concluded that ten weeks of nutrition education programme (one hour weekly) led to significant improvements in nutrition KAP, as well as a decrease in consumption of junk foods (Rani et al., 2013) . Moreover, the nutrition education material such as lectures, brochures, and videos in the current study may have contributed to the improvement in knowledge scores among the intervention group. Similar findings were reported among female adolescents and young students (Ruzita, Wan Azdie, & Ismail, 2007; Yusoff, Wan Daud, & Ahmad, 2012) .
The findings of this study demonstrated the positive effect of nutrition education KAP among female adolescents, and the findings are in agreement with other studies (Gupta & Kochar, 2009; Kaur & Singh, 2001; Moore, Pawloski, Rodriguez, Lumbi, & Ailinger, 2009; Yusoff et al., 2012) . Another study in India reported that the improvements in KAP were 30.0%, 22.0%, and 6.8%, respectively (Rani et al., 2013) . Another study conducted in the same country concluded that the improvements were 4.5%, 4.6%, and 31.1%, respectively (Singla, Sachdeva, & Kochhar, 2012) . Furthermore, our findings were consistent with a recent study conducted among female adolescents in India that reported the mean nutrition knowledge score as 25.9% (Webb & Beckford, 2014) .
This study found that the median score of knowledge among female adolescents aged 15-19 years improved from median 31.25 vs. 75.0, and that this improvement was statistically significant (p <0.01) among the intervention group, but non-significant among the control group (median =25.0 vs. 37.0). This result was consistent with a study conducted in India among female adolescents aged 16-18 years, which reported that the mean scores for nutrition knowledge improved significantly from 25.00-36.24%, and non-significantly (21.80 to 22.13%) in the intervention and control group, respectively (Singla et al., 2012) . On the other hand, the mean score of attitude in the current study before the intervention was 54.5% among intervention group, and this percentage was lower than the percentage measured in 2014 in India among the same age group (75.1 %). However, this difference may be due to the content of the KAP questionnaire, different context and location. The current KAP is related to IDA, while the other was related to healthy diet.
Nutrition education evaluations established that an average of 10-15 hours of education was required to effect a significant increase in knowledge (Mohd Shariff et al., 2008) , although the current study revealed that participating in 13 hours of nutrition education could cause significant improvements in KAP, as also proved in another study (Mohd Shariff et al., 2008) . Nutrition education caused a significant improvement in KAP regarding iron deficiency anaemia in the intervention group. The findings are consistent with a study done in Malaysia (Mohd Shariff et al., 2008) .
Strength and Limitations
This study targeted a specific group of female adolescents who were at high risk of IDA. The KAP questionnaire which was used was a recent questionnaire adopted from FAO (Marías & Glasauer, 2014) . The nutrition educational intervention was relatively simple and short-term (1.5 hours for 9 weeks), making it realistic to implement in the Palestinian setting. This is in contrast to nutrition intervention studies (Powers et al., 2005; Sallis et al., 2003; Shi-Chang et al., 2004) which have tested complex nutrition programmes with large samples which would be difficult to implement in Palestine (Rani et al., 2013; Shariff Mohd Zalilah et al., 2008) . On the other hand, this study was limited to the Gaza Strip area only and therefore does not necessarily represent Palestine.
Conclusions
Low scores of KAP regarding iron deficiency anaemia were noted among iron-deficient female adolescents in the Gaza Strip, Palestine. Iron deficient female adolescents in the Gaza Strip were found to have insufficient nutrition knowledge, which could contribute to their haemoglobin and ferritin levels. However, for normal ferritin and haemoglobin levels, there is a need for good knowledge, positive attitude, and good practice. Nutrition education intervention was found to improve KAP significantly. More nutritional interventional research is needed on different malnutrition sectors.
